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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a miniaturized 
thickness vertical piezoelectric resonator utilizing higher 
harmonics of a thickness vertical vibration mode capable 
of effectively suppressing the spurious caused by the 
fundamental wave. 

SOLUTION: This thickness vertical piezoelectric 
resonator 1 is a piezoelectric resonator of an energy 
confinement type utilizing higher harmonics of a 
thickness vertical vibration mode and is composed by 
forming first and second excitation electrodes 3a and 4a 
so as to face each other on the front and back partially 
through a piezoelectric substrate 2 on both main 
surfaces of the piezoelectric substrate 2. First and 
second extraction electrodes 3b and 4b are respectively 
connected to the first and second excitation electrodes 
3a and 4a, while first and second terminal electrodes 5 
and 6 formed so as to be along one end edge of the 
piezoelectric substrate are respectively connected to 
the first and second extraction electrodes 3b and 4b. A 
spurious suppression electrode is connected to a part of at least one of the first and second 
extraction electrodes 3b and 4b. 
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BMBSSl. »2 03l#aL««^ft< <h t 

2 ] mflB^ 7 y r **MMttEftPMlB3l * til 

3 ] mesi s at vmm<D^ y r^numm 

4 ] si # tts \.mm<Dxy y r^mmmm^K 

5 ] JB l 0BtB««^jE«S«S[<z>-*±flBtc 
tgttffi, ^2 0D3ltfflU«ffi&^fg2O«i^«tt^»l 

[JB9!0ttllll&K9n 
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So 

[0 0 0 3] - 2 1 6 2 0 8#&4Rlw» % 

[0 00 4] 11 1 5 Id, ±ffifttTft«l-«Eltttf>ffi«#fi 

6 2<a±ffi**l;:lB»«ffi6 T®^*lc|gibm^ 
6 4*S?BfiE$tlTV^o filtS6 3, 6 4(1, 

10 «6 2&iri,xmmttfa£tix\,*z>o 

[0005] mmmme 311 ?i^wumffi6 5a^ 

LTEESSSE6 2^«i22«W»»c:»oT»fifcS*t^« 

^m«i6 5 btcg^ft-ti^o ftfe*. ^Kjm®6 4 

[0 0 0 6] JESSffi6 2 60±ffi(C|i, -*fC0S: 

mmmfrizteij: o^^mme 7 a , 6 7b^ ti 

20 6 2 ITf l»[S]t5 J: 9 (C^tlffi 6 7c, 67 
[0 0 0 7] fcm&M^ 6 1 T-f3\ ^Sb®^ 63, 64 

mn**'i>t \^x*<Dmmfc&ffitz>&. if tifii6 7 

a -6 7 dO««»*ffifi:£E««»ak*i:tCj:0. 
«&6 7 a -6 7 d*S^Sixrv^SSlJ»^S*:iK<^fi 

30 [0 0 0 8] 

m&m*6 1 ??tii6 7a-67d^ jzmm 

4ttn«4P)f, «oti$tli6 7a-6 7d^M 
foofco WiC, S*«Sr»flS6 7a-6 7dWt 

btix^^zmmcffim-rzia-x, ^ii6 7a-6 7 

B^**^y T*<Dfflffi£JEm#fi J ?-6 10)/h3Mfc;£S: 

40 wst-rs w * (^^^s»-c*>o^ 0 

[0 0 0 9] *^P^(7) g ff^fiiEfift^- 
[0 0 10] 

[»H*)»*t5ta()^S] ff}*^ 1 {cfEitco^P^ 
li. ff^ffifiBb^E— K<ojSIB««r*Jffl Itx^/^-^ 

50 cOfSf^Stcio^Tas^^l^^^nT^^, ^^oEE®S 
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2<ommmmt. mi. m2(ommfm\^^nm^ 

n^mi, m2<D5\%m^mmt, mi&ti&m2<D 

£?\cjtm£tix\,^mi, m2<D^mmt^ 
m*., Htiismi, m2<D3\zmL,mm<D'ptj:< 1 1-* 
(D-m^Mtebtixmrtbtitzxy}) r*nmmM%* 

[0011] m^m2\zmm.(ommx^ mm* 

5 x o tc si # a urn® ^ 3 1 1 tu L^ri^] t &m-r z> ^ t- 

[0 0 12] ff*«3{C|E^^B^T'^, mllS^ltttlL 

m^co^y r *mmmmmmv btix\,^i$ft<Dm 
Xfa^rm^ mmwm<Dm&Xfa^m<Di/2u±-t£ 

[0 0 13] #£L<H lt^4^tEffico c t 51 
[0014] fS*3S 5 |:Bt^»Wt?li, ft l ^Hb^m 

»w^l, »2©ifitfi, as 2051s muss 
&t>*m 2 4>Nmtii*tft i <arafiw&£«s*h«rt-*fi 

[0015] 

[0016] an*, *&wcom i ^hj60»j^«sw:^ 
n mmmft<Dj£mmm2*m\<*xffif&£thx^z> 0 & 

®S«2fl Wx.il f^y»^v8»it7v^ 
?*<D& ^ *>5VMi*iSu LiT 

aOa, LiNbOa %^El*eSia?)M$tl 

[0017] JEfflStR 2 <OJh® 2 a l£fl mM<Dm 1 CO 

®igs^3 a^B&4 l *l^^^nrv^5o mioses 

^3 a <tiS^^ttT. 5l#tHUSffi3 b3ftS»10®fill 
113 a^bEE«S«2<^ffi5flfl!lOii8a2 b\CfafroX& 

ffimK«2<DfiiZ2«»l»2b^»5J:9(-ffl?** 
[0 0 18] tZ*>X\ mie>Eh&m&3 all Rfl^CO 
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§lttHLmS3 b^i:Il(OWHi3 a«g*^l 

ttUL®«3 brawns 3 ai:a^e>titv^o * 

ib\ *^jBn»i-*5V^r. mi, m2tf>3l£fflL®a<£>*I 
;frl*)^i££fl mi, »2 03l$UiL««^5lfrtBU* 

ft £ h 5$ -r s * i6i ^ -&m * v > 5 h <d t -f 5 . 

[0019] ^1 oaS^ttS 5 11 2 <7)±® 2 

9, -toW^+ifcH mi <E>3l£tt|L®ffi3 btf)*IJ: 9 t 

io sti/r^s. Ii©«fta5it Eli 

«2<D±®2 a^f>«6ffi2 c ^TTI2 d{:M6J:9 
[0 0 2 0] (ft*, ElSfi2(DT®^^tt), 

* 2 osismffi 4 a at, mi <omm.mm 3 a <t be 
2S:^LT*K*Hfl]-rs«fc5J-^sixTi^o m2<z> 

tv^o m2c7>§|£tjbLm^4 bit *<o«*rea^-8fe 

»2 0®itS4 a COS, i-*t>*>±IB*B*ffirt'«fe 
20 irl^— <t $ttTV^5o 

[0021] *fc, »2o5i#muttffi4 btt, izmm 

S2^)Tl2d J3V «322«j||» 2 e 5 «fc 9 iC^ 

m2<ni&*mM6<Dmjjfa^m*. m2(D^\tmi^mm 

[0 0 2 2] J*44KEEtt£rfi-7- 1 T*fl 5 , 6 

75^ V^tbtJE«S4E2^T®2 dJCMSW^^-TS 

30 [0023] m&m&m&m* 1 T*fi, 5 , 6 

^P>Xa«JEES:Bi*n-r5-i:icJ:i9. mi, §2(Dii 

[0024] *mMm<Dm&mj£m&m j =F 1 r*«i, ±ie 

40 ttHbm^3b, 4 b<7)ii)I£i£tt\ 5ltWL.®1l3 b, 

4 btc^^y Txtommmm*w>rtt>tix\,^z>o -t^t> 
^mmm<Dm^mj£m^m^ix^ mi, 12^ 

5l#WLmffi3b, 4bli^ l2(7)®gtS 
3a, 4ai 5 , 6 t «r-fcjh,-?ftS«WKgafc 

[0 0 2 5] ±1SC0J: 3\%mL,mMS b, 4bCO 
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10 0 2 6] mx, m^mm s , e 

tt*K tftWEt«2©W*|fl|WW»*-C» 

d3b, 4 bjc— flcjcHltbix-C*5D, E«*4R2^>« 
[0028] r^«jffl@S§i$^l3:tt^ttfc 

^i#ttibm®3b, 4bioi*fi«optit 

Sfclt-Cttftv^s, #£L<tt, JBl, fg 2 <7)K)igmil 
3 a, 4 a©«*|p]-+ft*:ia2JC*-rj:5^d t Lfc4§ 
^ 11, S2^|#a3lli3b, 4btf>«Df*, D 
= (1/2) d«±fc-t-Sci:*sa[*Lv^ 1/2** 

§i#tHLm^3b, 4 b s-tt-c 

[0 0 2 9] _LfEf£ 1,^2 (DmWMM 3a, 4 a CD*§ 

4(c^i- 0 Butt, spffiJgjR 

^2. 2X1. lmmt^^ «*S^3 0MHz 
T-£>»9, »l f fg 2 OStl^mffi 3 a , 4 a CDffiarffl^-jfc 
d#0. 7mm(DEt«^ll^V^, Si, 
^I^UiLm^3b, 4bO(®D^0. 2 — 0. 7mm£ 

ftJ:?^ D£r0. 3 5mm^±(!:UcS^ 

^u<tt. ±tami, S2o§i^aibmffi3 b, 4bo 
[0030] Mrfcfttemwimzmtfz^tKx 

[0 0 3 1] ±EJ?U«Kffi«#fi^l&ffll\ 12 3X1/ 
l^4^^i-^^^S!jim*iga5D o p$:^Lfc 0 iT#:b 
«&IS«-J|S|.^5>*9. ±Jf\Z.mM<Dmo 8 a 
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[0 0 3 2] ^-^**8lClt WHilOa, 10 
bJ&Sjfcj&^axTl^o ^ISlOa, 10b(i 

^SfB««l 0 a , 10b(t **L«X, PIP 8 a 
rt, ^r — *:£f£ 8G0— 2t(D{RlJ®8 b, 8cWTl8d 

[0 0 3 3] (ft*. ^— ^^:^8^^P 8 a rtTf*. 35 
10 ««=«*»] 11a, llb^ Itf^IEl*^ 1 
*s»fr*«x-cv^ 0 :oS^, »«£«*#Ji 1 aiCj: 
0*^««6^»««10a^«JttSixa, « 

[0 0 3 4] I»9I1, H^LfcUS»*tt«*ai 

S£E«*fifflp°p 1 1 T-*i, 10a, 10b^ 

^^:^8(7){aiJ® 8 b, 8 c 8 d «fc 9 

20 icM^n-CV^fc^ > MUKS«* if 

[0 0 3 5] *^«EE«*tg^l T-fi. _hl2£>J; 

1. !£2CD3l#ajLffi«3 b, 4 b{^£ 9 JESSIS 2 <o 

mm^mmi 1 a, n b^tt^*» 

t^J: DM^)l^vtVi/$ti6o lot, 
30 5o 

[0 0 3 6] ilE^y^BEm^figBaSrJKT^ 

ffi«*:«83ebfc. fem^H15^r> + |g!6^^i- 0 ff 
*«JE«*fi^ 1 <h Ltd, 2 . 2X1. l 

xi?^0. 2 5mmT'fol 

m\ mi, »2(Ollitli3a, 4a«0. 7m 
mH, JV44Kfifb0> 3 fflFttdS 3 0 MH z (DM^&M 

[0037] it&cotitbic^ i7i:^/yr^»j 
a, 1 1 b^fflu^T^y^MEE®*^gap ^ p^^®iL, -t 

m&m* ? i Ttt, mmm<Dm^W:j£m&m* itmc 
mmmm&m\<\ mi, m2<DEhmmmzo\,^xt>, m 

Lmi3i73b, 7 4b«, 0. 3 mmt LtzZ t £ 
50 [00 3 8] i8 RTSm 9 ItK^J^^ -/ ^Si£fi^ 
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x-7VT*^ S*iKott:ffla*ffi-e7 8. 6^£;*:£ 
<^o(c*ru susey-eia, g#&*:/y r^ofi^s* 

[0 0 3 9] ±1E»1. I2(D1MS, Si,- 

1"**t»^o^Ttt. WICKS <*;h/*\ «*J:0JE*# 
u, A g - P d ^4* ir^fl/ ^ I i ^ 5 1 1 5o 

[0 0 4 0] Hi Of*. *38MOfg2<7>HlfcWfC«Sff 

frm&m&m*2 lm jebs«2 2(o— *±b^<o 

[0 04 1 ] i~ JBE«Sffi 2 2 <£>_Lffi 22a <Dft& 

* ™»«*sn*«>!B i ^a^@H2 3 a as® 
ffisnrv^o » i oastiai 2 3 a ^i^tuLms 

2 3 bS:^LT»^«8i2 5^»JttStLTV^5o JS^tt 
*&2 5f±. fflS^2 2<D±®2 2 a^&«S2 2b$: 
1TT®2 2 c X l\£Mf3L£tlX^Z> 0 

[0 0 4 2] ftL&s J£®S«2 2<7)T®2 2 c t^iol^T 
fi> Ell«2 2 0fiiZZ«NUk2 2 d^fo***Crt]^o 

tffis«2 2K>±«i-s5#n-feS:*-r5je?K<o«;a 

3 a <hffimS«2 2*:*L-C*JBtrt|-rSttll*"CKff 

sjx-cv^o *n*fiw-c*i, «ffi2 6<£>5*>* mi^m 

mmm2 3 a <tJ3EmS«2 2^LTSS^tSiffi 
"T^t^H 1 0 *C^-TR^«««l$» 2 6a 

2©as««sr«*urv^. mm2 6<D?*>^ 
2 tommmmm 2 e a t «r*-s»»* s , S2^itaii 

Stii £ ft 2 <7>§| # ffl LiH^?l# ffl L*|6j«*f^igfe b 

titzxyy Txt%fflmm&k&ffif&i,x^z> 0 
[0043] -ftet>h s mfrwvzm&m* 2 1 x\l ee 

mStS2 2<D±M2 2 a IC^TI*, «e*<Off^«61E« 

tmmc, ®mmm2 3 a ^i#ttiLii2 3 

b&B&L£tiX\,^Z><DlcML, f£mm&2 2<DTmcte 

^x, ^i^ot^/y Txnmmm&mizibtitz 

!B2 05l*tHLIlffi^«^sjx"cv^o 
[0 0 4 4] *||JS«(C*JV^Tt, «fS«2 5i«a 

fihmmm 2 3 a <t % 2 nmsmm 26a ^xkmm l 
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WHmm<»m*m^^x\^ mm^&m-^ 
[0045] izm&M* 2 1 icio^x, g^stcgiai- 

*«^S<5#RMi-5o ±fEJEm*MT-2 1 <b LX\ JLU 

[0 0 4 6] i-ftfc>^ ±i£L*:Jg 1 0!>Xlk«(OftRM 
£lHj«0>JEE«g«&ffll\ tiO. 7 mm(£>R 

Ml(DiilS2 3ai:, i0. 3mm(Of 1 
^ffittl2 3b^MUc 0 i-fcfc>*>, -hffiO®^ 
ie*i±Sebittt:««tl^«i: L/c 0 JE«StR2 2 

20 (DT®t-t*. *Ml . lXf^l. 4 5mm(0^(7)ii 

2 6 HML/: 0 

[0 0 4 7] Jhf2<7)J; 5^U-C»bixfc 3feF»W8Efias 

3 4MH z -CfcSf ^ftfft*fif 2 1 4rfflV\ H3& 

4 Id^ Lfc*- y 7mj£m&MU& t Plttd LTf y 

3ffi»ERtJ«S*»ojC«Sr, ^*ve*v Hi lMl 

2 {c^-r 0 

[0 0 4 8] hi 2a»e>we>a»fcj: $2011^ 

[0 0 4 9] ^/c. fR2 0HttM^ffi^V»IKEEtt#fi 
^2 ITU TH^fiKStt^:«tt2 6tfmB<DM&;& 
tU E11S2 2<^Tffio^«^SJ: 
TV^fc^, BJgm^2 3 a £gS2COfi|g«ffi815 2 6 a 

t com?* «) mmzm#> z> i^tt-t s 0 

[0 0 5 0] Hi 3 ( a ) {Cfjk-t£ 0 K s m 

40 i commmm2 3 a^ffi^a«2 6 tjE\^<m^ti 

ri^S*frJc*tU Sl^lfit«2 3a, ?l#fflL® 
S23 bXl/HS^«ffi2 5<DBl8UffifR^, mffiS«2 2 

ofiS^rfiit^-fixfc^ UTfc. Hi 3 (b) {^-T J: 9 

Id, IB 1 OSbSSfii 2 3a &&&<OW& 2 6 JC««*tT&] 

f -*<oat8««^Jg«<z>««2 60- 

ffl$&ffl^T«J*S;h,Ti>a<0T\ US 2 6 <t ^ 1 colbtg 

feStMiftl (Olgii2 3 a <Dflim\cWk\,X<D%t&& 
50 Sr4tJf5-i:3ftS-C#5. 
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[0051] mi <nmmmM2 3 a (o^m^m 
mmi^ $i^a£Si2 3 a srT^t-SjKu^gp 

»a«Je»©««2 6rt^iR*SK!9. ^fM<t-T5®fil|0 
[0 0 5 2] &*S, #3gOTt-:fc^Tte, -hBE^^yr^ 

t^^&»£i«fcTfc<fcl\, :©«t9ft»lfil!«:«*t 
[0 0 5 3] 

fSi, Sg2oiafi«ffiKi£;te*>nT^5» 

-K©X*tt*s*l, ^2<7)5lttHbmi^i-J: ^)E1S 
S2^|ffflb®i«I^fcSi, !S2a>«HF-WE 

[0 0 5 4] £7c. «*©ff^.«JE«*fi^F--C«, JEm 

[0055] »*^2iciEtto*^r-«, xyyr^fl] 

j: 9 ±iE^^y Txmmnm&&m£!,\zMf&*tz> z 
t&x$z> 0 

[0 0 5 6] »**2^BE*<0*MI-«<5ip:^«EE«* 
fiiF-t?!*, ^^yr^«i»Jffl:ffi8l535S5lttHL«ffi<o«S: 

^^y T^Sr»»JLooff^8ElEffl;*JB^<0/hS!{bS:ia 
[0 0 5 7] »*3fi5^|Ett^«Wf-«5ff^8SlE«# 
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*2o§i*tBL«si&t5»2<oi»^-affi^mioH) 
« t mmMfa-tzmm&m 2 ^assgsp t $ tix v * 5 

fctf), »ffi»0««IB^V^T»2 05lf tUL««^flll 

10 fcis-e**. 

[m®^fB¥ftifeW] 

[ia 2] jKi^jfiw^as^ttffim**^™ 

Bl. 

[[§13] SBloHJ6«^«SJ»*ttE«*«^Srfflv^fc 
[84] «1036«6«<D*^«E**«^S:flBv>T«* 
20 [B5] «l<OjtlS«^«Sff*||EfiE*#«-^*:fflv^fc 

[(§16] !Bl«>j|ll6«lc«S»*«E«*ai^-S:fflv^ 

[17] tt:*^fe*^ffl*Ufcl([*«EE«#a^SrlftW 

[m si &mm<Dm^ffl£m&m*zm\<^xMj&£titz 

30 Mi-6*:«)0*«»tt*:*-rHo 

[0 9] W:«i«o«*«ffi«*fi^S:fflv^T«***Lfc 

[mi 0] «isnoff2oiiiKffiKca(aff»iKBE«*« 
^£r^-r£4stm 0 

[mil] *2<D|ti(6«^«S»^«BE«*a^*:fflv^ 
[Ell 2] »2 0|llS«^«S»*IRBE«*iB*S:flBv^ 

40 t*j£ * nfc ^ y ^M/3Em^a5p p p it s v^iKsn 
[mi 3] (a) at/ (b) zti&n. m2<Dnm 

«fc:«Sff^«£E«*fi^i-ibMt5aigB«cofifti9ifc 

[m i 4] »i(^iijte0u«c«-6Hc^«ffi«*fi^*5v^ 
m G 

50 [ft#oK9H 
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1 -«*«BEE«*JS^ 

2 a - Jb® 

2 b- ~mmm«&» 

2 c -'^ffi 
2 d-Tffl 

2 e-4BiZ2«MHk 

3 a, 4 % 
3b, 4b-JBl, m20?ltWL@ffi 

5-ii^ts 
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